CXCL12 induces lung cancer cell migration by polarized mtDNA redistribution.
Instability of mitochondrial DNA (mtDNA) has been associated with the initiation and development of cancer, but the specific role of mtDNA in the invasiveness and migration of cancer cells remains unclear. In this study, we investigated whether the chemokine CXCL12 causes intact mitochondria to redistribute in cancer cells and, in this way, to increase cell invasiveness and migration. A549 lung cancer cells with intact mtDNA (mtDNA+) and ρ(0)A549 cells depleted of mtDNA (mtDNA-) by long-term ethidium bromide incubation were examined for their responses to CXCL12 in a transwell migration assay and for mitochondrial distribution by fluorescence microscopy. Intact A549 cells showed significantly increased migration and increased polar distribution of mitochondria (asymmetry)in response to CXCL12. However, ρ(0)A549 cells showed no changes in mitochondrial distribution in response to CXCL12, and only a few ρ(0)A549 cells migrated across the transwell membrane after CXCL12 treatment. These results demonstrate that, in A549 lung cancer cells, intact mitochondrial DNA is necessary for mitochondrial redistribution and a chemotactic response to CXCL12.